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© Tt 95 a Scalay Avanti ty. 


© SI Unit of charge TS Cob lomb ion 
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0 As charge on one electron 
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L Symbol + q] 
ysica entity which % defined by excess 
on a’ bod 


ELECTRON = e€ 
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or deficiency of electron 
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hay £ | | win thivou h avtic lay 0A ¥0eS- 
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© Jt fs a Scalay Quantit 


© $I unit of current es! Ampere (A). LJA=1 


Coulomb | 
Second 


BR diet deffrition HT WAS ae ar cuvrent OM formula. GACT ee 





GT AH cAPDI | 


ie 


6°? Drrection-of electric. current fs taken a6 obbostte +p the flow of electrons 
and sR obvtuft Ha a ar cuvent Ove nla of battery F Ove texmin| 


© electyic cotent % measured by a device calkd Ammeter. 


Lp: A evvvent of JA ?s dvawn by 
the number of electrons 

sola Gven: 1= 1A 

7 t= 16seconds 

To find no. of electrons 2? 


a filament of an electric bulb. Pend 
Bement 3 i passing treo th a cross-section of the 
ament tn 16 seconds ¢ 


( F% ay tre 2) 


\ gene sam but Teel 9 


We know, I=Q@ > 1A-8 = [Ge sccl 
lon, seene G LE sec : 
? ee =n x(x") 









> The amount of workdone(w) when a unit posftive chavge (q) moved 
from infinity to a point. 
vf 








© Its a Scalay Quantity. 
o §6§T unt 3s volt Cy). 





ne HL Symbol 2 AV] 
( 
a measures the wosk dondapey priv? charge I} ts definedvas the difference tn 
ag Syernta between {wo potmts ‘un an electyic field, equalte the work 
ange lm movin 4 Tr from one point tp another 


Fotenttal Differerve = AV = W 


ot, Vb- Va= Wae 


ne unit quantity of ch 
im an Plectrastalte bea * 





© Tt fs a Scalox Quantity. 
© $I unit 5 ( oa ) *, aM ae) Sth at formola ea ar ea at & G 





Coulomb 


© The electric potentfal clfterence between two pots tha drett é 


measured usin a device called Volbmetex. 


SV to a bofnt at 128y2 

Given’ eo Ve <zav — (Assuatiag tet chaet dain from at 

Binds we32- 7 
Now, AV= Ve-Va = (128 -1/3)V = LV 


forerchal AVeW S&S WelAvy(d 

lif , Q i = (10V) (2c)= 205 

AV aa formula Fei FY A 2 “a 

LyAns- $4 qvestion A line Te sfat AY A definition areil Itne Tel , TTF SBT 


lp How much work fs done fn moving a. Chawye of 2C froma poitrt of 
soll: 


point 








[Electric _Cireutt| 
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1 An electric cell 

2 A battery or a combination of cells 
3 Plug key or switch (open) 

4 Phig key or switch (closed) 


A wire joint 


6 Wires crossing without joining 


Electric bulb 


A resistor of resistance R 
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directs 
the shyfteh 


Mathemott cally: 


closed and continvous 
as Oleckric ciycuit - It has varfous 
ov battery) 4 a Load (bulb os any 
etc, all connected Fhrovyh wires ! 


this law, the electric curvent flowing throu 


roposttonal +0 the potentfal difference abp 
| condi tions (such as temjerature) semains unchanged. 


path thaweh which electric current flows f% known 
ponents including a swrce of cvnent (a cel 

abbliance) » wi (to oben ov close a circuit), fuse 
ve 


hese. wives generally made of copper: 


> It ts the pictorial yebresentabion of a cfreutt fin which different 
electrical combonertis 


Sl. | Components 
No. 


tne cSrevit ave presented by thety symbols. 
be 
Seka tiaMaay Lo 


dy bol Pe most Commonly. vse 
eloctyic components ft dycutt 


Source » NCERT 


diagram 


a. Conductor fs 
ied across Ths ends, providine. 





If V % tre pd: abplied across the ends of a conductor 
throveh which cremtL flows, thin according to Ohm babe 
oe VC L Cat const. temp) 
OT V=IR| 


Constant of proportimality called resistance. 


® 


0 The tonowctors which obeys Onm's law ave called ohmic conductoxt while the 
conductors whtch oo not obey Ohm's Low ave called non-ohmic conductors 
© =6fxom ohms [aw 7 YV=IR > R= y 
ww RXL (R'0 Frversly. proporkionah to I) (LF V>corst:) 
$0, $f vesisbance js dwhled then current gels haljed andif wesfstance is halved, 
then current gets doubled, 
L, oF concebt cA TR ANT AT ama & SAU feel GAR GAGA; oT ft 
Net ay R etapa th selseme change 1 FER eftect 
Gal (kwping, dvd as consbant JHE sel ohm gia! SAW preportiontr 
mm sarin Ppt 
Resistance [Symbol > r-] 


G Is 43 that property of-a-conductey by virive_of which Tt opposes/yesios the flow of 
charge tout ral ios onl ar ey through at am Hi oppose Fee) 





© It 15 a Scealax Quantity 
© SLI Unit 1S ohm ot (volt) 


we know ohm's law > VeIR > ed] 
2p esse 7 [coe 2OL8] 
K°P FactoRs ON WHELH RESISTANCE OF CONDUCTOR DEPENDS © 


ia Divectly propovtional to length of conductor ie [RX L|—@ 
cul Tnversly Lrobasifonal a7 pelt Rue sechi¢n of conductor re. Rx 


(WW) Natbvye of martrial 
GY Temperature. 


Combining a@¥@O= RKLX A on Re J = 
Constant of prop collect Resistivivy. 






st 





R= ph 
A 








Resistivity ov Specie estence [ Symbol 9] 
l, Resistance Of a conductor of unib-length awl uth asea of csoss- section. 


Oo $I unit is 2-m Ghm- meter 
° Resistivity of metallic conductor dots not depend on the length ov 
thickness ‘of wire. 

© Metals have low varistivity. So, they ave the best conductor of curtent. 
wy Alloys have higher resistivity than that of sheis constitvert metals. They clo not oxi dite enti 
at hfehex temp, this is why theyare vsed to mate heat elements of devices such as fron, heaters ek. 
Tungsten 5 almost ved exclushely shy filment of bulbsgwhereds copper and aluminivm ace 
genevally used for electvic tvansmnission “nes. Tebse 20183 










(1) 
y (2) L All Zave 
A ; Ry mada vpof 
ig __ 7 —————a2 . Same wel 
which "? tne have highert resistance g a 
2 
sab ne a 1h R=pl ae formula Fl yse o) dite 
He qe rvon te -7; 3 dite O aren pry es ? will be sama fos all. 
Mow 5 (b RR = HL) 
cw R =F (2k JA (£L) > AR Hence kh, 7 ks 7 Rs 
UA: 7 = f tis Ea f fi Ry have hishtot veyiste ce. 
wm fee F(a + Uh) 2 


bss ah ece of wire vgslobanee 20. Fs drawn out so that Sts len 
75 sore m4 ile IHS ee tera hy dulculabe es anc of a 
wre fF the new sitvation: 


sol: - Tnipialby = fet lepth= 2 & 5 dreaof sevoss section 2A. & presislf ivity = P 
ee RG = oe ‘ 2O (giver) 1) 
FR oly , —————— 
Yu 2 P (ott change) M ; ; 
Now Kee PQ) = ) Cs Read polit of veibtivity 
(Ai2) 
= 4 (20) A 302 





(KBr Re Oh FF Ap aren &, A at g pecon 3 oe : Le er 
Area of CxOss section cfycle aren. se fo ul pe 
becavyse whye Fi crossectton ar circle adr os 
ie he povential dttf between the beyminak of an electric eae is 60V whey 
~ 4d draws 4 curvent of LA from the whee an Current will the heatey cvaw 
if potential ete Ps freveased 40 120 
- As we knew that c¢ hanging porenral ree wl) not chonee wrfnance. 
© ately V=60V , I=4A 
_ by ohm's lw» VEIRS =4Q3 Flea 
a Viz 120V) R152 
{i nd Pat? 
en using ohms low, Ps 


a ae 






° OR Resfe tances enc to end attached @T ound ear some cyeent Sa | 


Rey 
<—\— Vi = ay 
nal a —e aenen 


| Res Ron = Ri +Rat Re \ 


© yvPvalont yeststance % (s the svm of x! ra vesistomces tonneckd 2 on Sevfes. 








0 pial Yesistane Sf FeAEEY tha wesisrances sal Bests LOY g 
x. oo AT Ut Resfotance maxi tice Fa et sevtes A ail 
o Sexfes FT EX Resistance FY OcvoSs => I7 Same bse 2020) 
V= different 


© Disadvantages-of sexfes tg Lt any component fails +o work tren the 
crycurt wil) break and none them? will work, @D We cannot connect 
bulb and heater fin Series because they need) different valves of current. 





lie a Req j 
7 \a aS — . : = fo yd 
# | Vv 


Pe 


IN? © Thervecitbrocl of fguivalont resistance f fs equal tothe sumof the wecibrocals 
| all ert dual balibeate connected fin pave i ee 
° The equivalent resistance i is less than +the vesfstance of either yeststor. 
geo aft Resistance wivimize aRal el at 3a WER Pavallel A eM 
© Pavalle) A &X ResPstance FH across > > same 
I> diffexent 
© As Pt devices He cuvvent anny Wha components ( ea Lee So that 
can have necessary Omoumit of evirent +o operate Tis £3 ‘he wRason 
of connecting electy?ul appliances fn parallel Raat mn househald ddcuth 





rie cote [3 ind. 2) Reads’ ng of Ampere 
VP Sin Reading of Vaitmetey 
ae 


CWA) Cursent across Lr yesispov 
—t-——z—_ |, o- 


Sol Stnve they all ave in senies .%) I->same & V— dif}. 
Now, Reg = sans > 6 ey 
by ohm'’s aw =? V=1 e 
00 ; Fi 2=1(6) 3[t=2A|l —W Ais fr the veding of) 
(u) Voltmerex will sive polential difterence (v) acvoss au esto tance. 
anc we olly know cuecent (Z)= 2A 
* Aaain “by ohms lw, V=iR , 
; Y=@(B)76V —> dv reading of (V) 
ti) 2A (> at wil have same current os troy owe fn sexfes ). 


I AWW ey 
Pe he a 1 FRid cxevent ‘tm each vesi-tance. 
—  & 1s __ Awa __ 7 andin ammeter. 
erat 






kK L 30V 
Sol= Since Hey wh-ave-fr parallel os VS Sameyrandy r= det, 
t+ JU +l 1 Bi ReeliniyVVi Vip. 
Reg Ki ‘bbe be. iT al, 
yi bp ohms aw” Ve theb> OBST oe bib edt or 
3071) 





As Hey all are “ia parallel a" aU will have same V re 30V 
Now, we'll Hind cursert m all ey using simply ohm's law 
Pr 2n Tj=Ve 39 &)SA 
9 7 > 
= = Zs 
>for ary Ir-¥ 30 = Lol 


Por 6n 9 se ee aad SA 





Yr | Mon & isn Calevlibe net resistance of chit 
—— — 
| Rg 20 Ry Dv 


> IVa 
Sol, Ky and Ry in serfs =Ri th. > ISM gy tRy = gon 


— 3% aloove ctrcvit can be 
— : [ — Now both in parallel 
| | Jee 


t= 





Heating eftect of electric tusrent 


ih an electric cirevit, to maintiuin tre flows, the source corrtfnvoushy has 
fp provide the energy. Some paxd of tris supplied energy helps in_matataining 
the current 9 vest of it may be “diss?hated tn form "of heat. his is known as 
heating effect of electnc current . 

res Law of Aeacting R [cbse 2020, 20189 
This law Fmpltes that heat produced fra vesistor fs: 
(> divectly proportional fo sqvare of current Pn vesistance —i-e- | Hc 12 —@ 
W dlivectly proportional tp the resistance for a given civevit tel AX RL® 


(iw) divecty propor Hone) +o the time for which turrenflows i-¢- [AXE 


Lrom@,@ [H= Pry + > ?n seconds 


Di> PRACTICAL APPLICATIONS OF HEATING ERPECTS 
“—~ © To produce light (Electric Bulb) Lt has a fflament made of tungsten, Dve to 
nigh westerivite and high melting pofnd of Perea When” voltage fs abplfed across 
the fflament it aeks heated to very high temperate Ib then becomes white 
hob and stads radiating heat and 





(ahr 

© Electyic Fise = Ty ts used as a safety device tn household Coeih. Lt consish 
of On alloy of kad and tin which had appropiate meltfng pofnt. When 
the wirrent flowing trough the civcvit exceeds the safe mft, tne knp 
OF fyse wive treveases the fuse wire mets and breaks fhe circurh. Ines 
helps to protect the hey vrcurt elements from hazards Caused by coven 


[sx 200 of heath fs poodveed Lsee tha Sie ves?stance. Rind the potential lef 
—~ — Oar oss the vesistor. 





sol? Givens = H= 2007 ; 
~ t= 108 Jovle!s law’ H= Rt fox chappeswise . 
R= Sn 200= yz (s) (10) pseyious Peat quesHOus, 
T= 2A leone visit ovv 
Now Soy Vy using ohm's low) charl 2 Shobvil Neswan . 
aa) Sa Y= IR 
| Fomes [Symbol P| v= @ (S)= Lowe 
IN 
G Lt ts defined asthe amount of electryfe charge consumed in a cfrcutt per uit inne 
© It %s a Scalay Quantfty. yore —ve SEER 
© = —, p= c 
© $1 unit fs wattlw). [P= VI ving ans , 
Law oS Ie¥ —+ Po VQ)= x 
Ktom a yt any 


ay dl I 


ae ee 
6 P= ViI= ink = t [chse 2020 2014 2003) 
© | Kilowatt (ew)=LoeW e fE= Pt 
J megawatt (My) = LOW 
i #4 watt (GW)= LO’W Energy 
1 howe Power (HPY= +46W 


© Commercial Unb of electycal energy 
\KWh = Lvov Wh 
= LOUD x 3600 Ws 
= 36X10°WS o¥ 36XI0 
Number of units consumed by electrfe afpliance = warbt x hous 
Ld00D 


Ele An electric bulb sue from the 220V mains. Te cuvvent How?ng trough ft fs O6A. At 
what vate fs the clectricat energy tyansformad by the bulb} How much entagy 1S aris 
rn amin? 

sols- Givens V="220V ond I=0:6A 5 t= Lmin= 12sec 

Rate of onlay fran spool] Power(h) VL = 220X0;6 


= 132 
Energy Pransformed"(E) P+ = 432x120 Ar 
ay 


oO 


eA 


LP An ¢lectric Refrigerator vated SOOW operates 6 hours|day What 15 the Cost of 
Onevay to operable Pt for 30 days at €4:5 pey kWh? 
sohi- Cnevew consumed ly vefstgtvator in 30days = 500W x 6 Tp x 30days 
= 40000 Wh 7 fOkWh 
vs Cost of energy to Operate Hw refrigerator yor 30 days = ye X€4-5 pexkWh 
= 405 
= 
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